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Abstract 



PROBLEM TO BE SOLVED: To fit a cutting insert of different shape to the same insert receiving pocket by 
forming the whole body into a square, and forming a pair of opposite side surfaces intersecting with a top 
surface at cutting edges. SOLUTION: A cutting insert 1 comprises a square top surface 2 and a bottom 
surface 4, and a pair of opposite side surfaces 6, 8. The side surfaces 6 intersect with the top surface 2 at 
cutting edges 10, and the other side surfaces 8 intersect with the top surface at the other blade 12 having 
front cutting parts 14. The cutting edges 10 unite with the front cutting parts 14 of the other blades 12 
through cutting corners 16. The side surface 6 comprises upper and lower both zones 17, 18, and the latter 
has front and rear both parts 20, 22. The other side surface 8 has also upper and lower both zones 24, 26, 
and they have front and rear both parts 28, 30; 29, 32. Both lower zones 18, 26 and the rear part 32 are 
respectively relatively recessed, and both rear parts 29, 32 are united together through a transition part 
surface. 
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imm 1 ] 7 vA xfcJR 9tfft4fc**>«HM Vf- 
I£flJ8M>"?- Hi, l/CBa»T&9, 
£;bl> ltt«>ttA'f«fltl0nmiI2:fll2Wi^(c«^ 

t isn^Ht3c^ 1. 1 ttvnm h m 2 na&Bi t * 

*U #m2Wl^liiSS«B'Ja5^^*t, l£lEffi«J 
flKHiRS Lfc» 1 Wi?Jfc*f LTSSKHWHRfr flic 

xfo-wati* ixwfr-i-zft ixmmm 1 

k£LX&*). 

wm 1 2 Muffins-* 

mtmte-i-frt>&<mti*:m$#ttL. #^2 

H«t:lll8*|6lt:i6l»t4.W£^ffltt» 1 flMaJ*4ift 
J; 5 (cKxajM^-lcffi 0 Wt«ifcit*Jl l offlffl 
Ay^-vz&ffitlyyAxx'h^x, Ay?-b% 

m uzWMa y+r- v com 1 n« t ttm?mt & fc 

tifll!M h^*2fll»*iB^T»BJ*^Mil5^ 

[§1*383] rnxmnyyAxizmigmmmA 

tOOOl ] 

imkomi- z&mm] *»wi, iEffi754xffl9 

(face milling)SlfiyKSAfl)9(e 
nd mi 1 1 i ng) „ X^lTya/^-iU^ 

(squareshoulder milling). 
/^Vx'S'JV/lplunge milling)^ 
<0J:3«r«M^Cttffl-r*fc»O7 9^X (mil 1 in 
g cutter)HRO #tt * fcfttf)*! 0 * t^K* 



Wyt-b (indexable cutting 
insert) KJW 5 t><9T'*> 0 . fffc, 7yAX 

( a r r a n g em e n t o f an axial s 
u p p o r t ) \ZW$h* 
[0002] 

LT Zftnftfa'fh'AWMlJi (peripheral 
cutting edge) MflSMWriJl (fro 
nt cutting e d g e ) i^L. Z.tlt~,l<S.% 

&a&ti. zrtjBH y*-hn. a 

ftW&tm'gmzmitft?) (co-direction 

a i ) nmmx&vttiMttLxmmkimimn 

(operative cutting corne 
r) iZthXStzyjAxGJlMffiieytih. VffllA 

>+r- v a* jjb itjm<7)wmft<?)teMz 7?Ax<r> 

ffittS ( 1 e'ad i ng end)tK0#ft^^ 
ffiWU) k sEW®tiJ}<?)mi}&ft%&X'$> h %£lz , A 

y^-viim^^^k^rnnmrn^t^tih^ 

^-Xgffi (base surface) {cStt^Ro 

7 7 a x^^^^mmkmmizmu^m^ 

l«l^d^ffi!lS (axial 1 y supporting 
side wa 1 1 ) £WU ZLXX^'y h<D<-X 

TV^^g^[6|3d#fflOS (rad i a 1 1 y supp 
orting side wall) Sr^'t'&o 4 ✓"f 

m±m\A yy—hnftmix^K^vffl?— r < i n 

operative cuttingcorner) i 
Wtoz%.V}Jxhi. olzmtZtiX^Z. 
[0003] ±&<omM<D7yA X(i. W£tf#BH4tr 
^5 08 3 887-if{;t5ftSSD<*^at (extend 
ed flute) L. *ilK»oT«Rf5flJffl>f 

htifz&Kc <kti mwMA y<r- h Kiwwsnflda* 
o MnmLtwmth k^o jftT^^irr * . 

[ 0 0 0 4 ] 7 54 Xflffi^fcKO Wt&ftfcflJM4 
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y*r- hmmwcvmiffommz%mtz> mz 

%->X^&. 

[ooo5] u>t&* { ^ Mmmmtc&mm 

mmzjz^vmnmfr-i-iG-rimwM 
vt-Mi. mmzA^^mm^-i-i^th 
>ir-hiz%%t&£ o izm\ztizt'>iz£ o 

3mZixhZbteX'£&\ 
[0006] *%mmit. «r«=2r«ffM >V- h . 

w*x%Hi<n>&X'X&ttth 7? 4 zizm&z 

[0007] 

mmmmthtzvxDm) *ftwiz®.u^ yyj 
zizmttv&tz#>cr>w§M y^r-YX'h^x. i»j 

4 yf-hii. ■ZfatLXVSftB (quadrangu 
lar shape) -CfeO. -eUTlia*ffitfi^ 

mtti. mi®tLmz&^xmMumiz$:bh m 
<Dttfo-r&mim&mt, m2®tLjiizt}^xsm& 
miz&b h i nmm% w. 2 mmm^ 1 . #m 

2flJit^{ijEffl«ffl^ (f ront cutting 
portion) SrlTU IXESOTJ^il^ Lfc 

ai 1 ®tiMzitLxmmzmm*foizifft'Hft>ti* 
ixm^-i-^ixmmimjib^ixtiK) 

•Mz¥$txl>tZBi}&ft (leading portio 
n ) b m\3-1-frt>&<MtlK < r e mo t e ) m 
# (trailing p o r t i o n ) £^TL , &W> 

2 wnmm^TUw&vm>M±m®m.muMz 

it^X^K b i>mtHzmizWA,X'ti 0 ( d e P r e 
s s e d ) . Zlxm2M&mmco±UE.®CDm&l 

tzmtHzitKxmmizmizwA,x't5 t ) . tse® 
m±&B®cmmitztiizict Lxmrnu^nz^^ 

Vbtltz (or i ented) ^O&b^ (tras 
i t i on) ikW : £jtlX£ftlX^& (me r g 

e) . ZbZmbt&WM >v-h#mzti&. 
[0008] *ftmz&?mM >v-hizmzwi2 

t u -rtttcj; , Mam&mxmj vv-vm- 
mLx\^m\3-i-fri&<mtix^?>ftmLx^ 
%\Mmm<rMmz&^>j.&*)vy-nmj5mz& 

\rzmwgffi*<2mb L$rH**?KJiJ$*lS ( a r 
ranged) . 



[0009] mz. mttttmm. (axiai s 

upporting arrangement) CO^f-f 

Ay\z. fflftK hvffltfr— rcwmitizmpt 

[ 0 0 1 0 ] m L< tt. #»2fiMK«BW±«K*0 

nttww«-<oTa5B«t:rtttr * orog ut» 2 wis 

0m2dia5«ffic7)T^EJS0f^l5^{iflliJ^ >-t-hc?) 

y-t- moss 1 m&mmn±&&®i>mH y*r- v<n 
jmmmniiMzzixtitoffi&LtiWim^-mizft 
wizmt (slope), fnci *)WM y*r- h 
com 1 m-mmfczixfzwtij} imtx^izt #z 

[0011] J9rH&4>Jf . #»2fflaWiB<OTIB5K»0 
[0012]^ y^- MS«t«iB«0*rtUc-f >"t- MI 

^ $ iifcu 2 m&m0MA,tzT*w& *m 
4y*r- y awo 9 8/0 7 5 4 1 tciBtK^ixT v^* c: 

3-^iBBILfeT»KW0lir<R« (leading 
region) KrtHtTflttOL. £*Ui#»3ii:liRS* 

[0013] *J6WKfta«IM>f y-t-MiXft*/^ 

it, jji*/^-t±*##flim£*u *ltioi« 

t«m*l*l(ci«l»t^fL>if^fflttlB 1 WiJJS^-i* J: 3 

ftjWiJK*- -/Mis «ffl^f v-f - Mojsat«ffio«ttfc: 

(iff (general 1 y ) ttJ5S-f SJ^RcO^-Xflffi 

fc . f^ffl l x v i b mm Lt&MM y+t- 
hcom i mmmbtts.m?&t:#x?>m$i®b mm 

mbtti. mmiitt$$mm$m 2 m&mvmR 
K®cr>mftcoB.mzmmiz%±iz%iixti t,tax 

[0014] JJEOfcibK. ft¥*i*rtW(lfc:SE**^ 
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Kaxial extension)lif)»!) 

i o o i 5 1 m L<ti. immfiUft^miimmz 

<9T$E$Og^#<»cK-£gC-f 5 (mate). 
COO 1 6} fttKli. yy^XliisJ* (shim) 

nmm^m^zm-tt x o izj >*r- h^fxti^y 

[00 17] 

izmm] *mzmmthtzfrMf*m£^Mzi 
xmmt&frzmmtifzMz. mmwz&mixit 
m^mmt ixm ummz^frt>mm&. 

[00 18] 01~05f2J£eH (extended) 
Oxg/k/yy/ (shou 1 der i ng) Xi±4ffl 

*) ( s i o 1 1 i n g ) &mz&mt&tzib<7), metz 
mtittmiz®. L*m&«»H y-t- h i 

[00 1 9 3 WM y-t-Hi3£t&^ ( p r i s mo 
idaDTJbOf LT— (quadran 

g u i a r ) <mmm2Tkvi$M.%mA . -*t<o*tfi 

Lfc» 1 ffljaWW6at;-»<0^Ufc*21!W»iB8 
m«a»ffi6l^lW^10-ClR»«If! 
2fcS*>0. *LTlF§2fflg|$S!ffi4(;t&*IEffiWM$# 
(front cutting portion) 14 
$r^ti.m2^ (edge) 1 2-C"]f&HH2lC3S;b 
*. miWi^l OfiflMOn— M6S:^LTm2^1 
20JEffi^W'J^14J:^ti». fflWIfW. #*lflJ 
ft^Jl 0(i?Hg^it?3 (pe r i phe r a 1 cut 
ting edge) bLXWtitt&ZttfX'* . %L 
X%2J)\2 CD&jEWWffl%ft ^-JS t LX 

mmt&zttfX'Zh. ztit><Djimfflmni*mi 

[ 0 0 2 0 ] 0 1 , 2&X/5 IZTjiZtltz t fcO . flJB'M 
y^- h 1 <7>&Sfl 1 flffiKOB 6 ( i±g&E$ 17 ( H 5 C 

aLfcflJffla-t- 1 6(CR»U:19»» ( 1 e a d i n 
g portion) 20t,IJ)i3-tl 6KS< 
WtfcflttMl' (22) **tl. Hlfttf4fcwS*Ufc 
fcfc 0 . fflfll-f h 1 ^#B2fi!ia5jfeffl8(i]IgP* 
H2tBWL,fc±*K«2 4i:, £«SIi4fc:Mgbfc 
T»K«2 6**rT6. ±$E®2 4i:Ta5E*£2 6(i: 
BSIbfcflJB'Jn— fl 6KP«Lfe*#i«i«lt»»2 
8&y3 0i:. fljffla-: M 6*»6iS<J!!flfcWFfc. 
<7)f£gS# 2 9Rtf 3 2 . fhfJlg 1 fflSP^ffl 

6 31 2 OHBftlB 8 cD±^mm 1 7 Xtf 2 4 WH&lt 



0. *LTmfflS5«ffl6&tfm2ffla5«ffi80TSP[Z 
$1 8&tf2 6«f *L-Wi*iife^)BKItfc±»KJ*l 
7&tf2 4 CJt*T-ft£EW/CV*S . 
[002 1 ] 02fc.££*i*fc*JD. #ffllSf*ffi8cOT 
3$E$2 6<»5#3 2Ji-?-Ofiia5#3 0fc^Wt-& 
titLT^ 1 ?, *LT^M$#3 0£tt^T[H],CT'U 
I. . **tf i . ±g)5Ei* 2 4 <9H8jI Ucf£$# 2 9 fcJt* 

ffl 3 8 tig 2 HMii 8 0)*ti*H±MB3& 2 4 St/T 
&E$ 2 6 2 9 W 3 2 Kit LT JMWfcUWr 

HMzUfa^vhtix^h. 

[0022]WHyD--Mf±. 06fc*S*lfcUl 
5 0 fcflJHM ytr- h 1 fcE ") Wt*fcft<0? 
7yTfct4 2 (H9fcjj*3*ufc) £»tA*i6fc*>*> 

[0023] 0ttJ»*K!rtW»5 2 fc« 

{tAil3K^>/hO^<^>*\ Wt>. 54. 54a&tf5 
4htLX7fi%tlfzZtlh\SJL^-fc)Vy-5 OOffPtff 
5 5 (3R£&fVCli* . tf* >y h 5 4 a&y 5 4 b (cR 

lt0 6 iut tm. mwy-r-h 1 a 
at^i btt, imwt:iiii*mKftit^«fljii3g 1 o 

a, 1 0 bS.y^fflWy-f^^ (operative 
wiper edge ) 1 4 a&tn 4 b£4;ti> J: 3 

4, 5 4a&l^54b<7)J^K{i<IJB!]>f 

[0024] H6(c#Sii^^:«9. -O^-hWtA 
ft#^ . y h 5 4 ti^JH'JW yt- h 1 £3U S lz*>0>isJ» 

5 6 fcflJUK y^- h 1 iZ^Jjim&ttX-htLibco 
mM57£ffilX^l. 07Kt)^$ilT^avA5 6 
tt. *#i-? f fi*vHB«*B6 0Slflfllr4g«*H6 1 * 

irt 6 #f - 5 8 . ««h y^- h 1 <?>mmm4 1 « 
soffit* ^tf>o«HH y-t- b 1 ?)jmmm4 izm* 
mmmLx^K-z±mme 2 . otk y-t- h 

l^W^[6]^fc7)^ftO^-^±a5^jS6 21.1ZB& 

A 5 60^r- 5 8ttT»ffllWW>«ffi6 5 KfattT^ 
-^.±^®6 23&>4>rtm*fc:f— ^t-tftttfeilTV^ 

[ 0 0 2 5 ] 5386 4 tt, yA5 6 ^tim<Offll^Si 

6 0SV6 1 fcH«W«CHtWC*.& (flush) 

S6 8, St/TOHyt- b0^2fflg|5«ffi8<7)Ta!E 

« 2 6 <o&as# 3 2 (cwa Lfcia/^«jRw«»« k im 
%wtfmmm6 9tt?& , *>< lt. ^®64 

(ilA*;i-^- (06 ) <7)«ilg5 2KSE^-e<7)Brffitc 
fcl^ft^^Sr^L. Hrtffi«mg|5^3 2tf)2«S-t 
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6 4<9ft*KH (extension) fi£2fi!lS5&ffi 
a«i«ttf>T*K«2 6&tf±gEEi£ 2 4 0&S5# 3 
2 fc 2 9 0 £*> 0 3 8 wmtJifiik $ fc 

[ 0 0 2 6 ] 08J4. IWW-5 OfcllfcSitfcv 
A 5 6 tdR 9 Wt 6*ifc«HM h 1 Sr^-f. 
ftSfcfcO, W*5 6(;iffl#«fc*£^Eg<7)7'-yiOL 

7 0£J: l 5H5&5:h.TtJ'J, ^7ya7 0liWH/|f 
— M <D7 7yTfc>t4 2*«iata4nS*^«-*^7 
2 . W> 5 6 <OS6B6 4 tfflJHW >"t- h 

6 4 tiflWM V*- h 1 00M»HB<OT»Ea* 2 6 
gp#3 2^E«fc&Vvc^£tgtt;Ut£ivCi5 , )-?-L 
THRK7 4 fc LT^S<ife*«taSK«fc«^Ttt» 
#3 2fcfflSffrB-fl>. H9fc*S#ufek»9. 
6 OgjB6 4aiflJJHW ^f- r 1 0«ME«7 4 tt. 
*<x4)C0»JI^2o<?)|SW*BV^TEBSiifctl7 4 a 

mi 4 b tcffio s<t 3 %mtt sit* . 
[0027] -onif^r h i . ttc*o*2flifl&ii 

tt-t&zttfX'Z. mm. -eit^titiffloiEoxii 

tiftffitfi (positive or negative 
ge ome try) £3rf &<Ifc , fflgP^B 

o±^EJsairrgi5EJSau r 'eit^^Hu^atxf*gE^ 

(inoperative) ft 2 0MI»9e>¥@2riftIft 
*r^*?Ifttol^-fcB Otftt Ml* fc * . WfiH 
y-^-- h *Mit#fti(c£tt? 6 ; fc#T-£Sfcv^ 
Tfc, kvWr«gMltfc*LTVvCfcJ:ir\ WB'Hvir- 

[oo28] *^bb^±^s »aai/»a«4jaT<o t a 

[0029] i. 7 5 4 o iufi tztb<r>m\4 y 
*r-\-xh->x. mm<H >*r-hii. ^fotLxmn 

»ZWffi$iffi£$t>t l *f«*WW*H 1 fflSP^Sa 
fc . 35 2 W5fcfc^TfSI85*ffifc£*>S 1 to 
■fS»2flB«iBfc*WU #^2«itJJtiiEMfl)M'ja5 

u mEwwmmimmiKm 1 wi^kiwu 



fc|^Ufc±*K«fcT»E*£*U RK«U:«i£> 
OWiS Lfc WJa— izfflg ItzmmbWffl?— r*> 
'ojKItftfc&Sfrfr^U 4£2ffiM90)TlffiBtt 
Of*a!^(iSTg|5EJ^^fr^tit^T^^< fc 
fcrtHfcDflX/Cti 9 , KS 2 «llffi<9±g|5|Zi#7)MjS 
Ufca»irtlt^TIHtWfcrtlB(ciH^*J 0 . TS?E 

mar±.i$m<7)mMi*tiiztt iximm&m 

[00303 2. #31 2 §m*l^±MWMmB» 

i*z<DTUW&izfavxz<vmmiKm2®tL7jfrw\- 
mmvx i >4±je»« 1 (ccftooHM s . 

[003 1 3 3. WftH yf- h <T>m 1 M%jm<7)±.® 

K«ti, mmj y-v-hnimnijmz&^xztLbV) 
mmuzmtim^-mztmizmix^&iMmm 

2WEttcofflffl-f ffr-K 

[00323 4. #ft 2««fflOT&E«^MgP#ii 
^^iWKl^lta^Kifc^Tia^v^ JJEJBW 1 fc 

Ett<o«jHW y*r-h. 

[0 0 33 3 5. ^1rmmt1iL*lX4>i}--h 

&tjjvtf*<y h^n^xm^tifzxm^y-t. 
%xmzmmmzftm>ttj-zftmm 1 ®tim$i 

fcIJWvl^-fcK9Wt «tfc±£»« 1 fcE 
-t- hWWiulf*- 7 Mi «1H b WJCTcW3 
it^l fc Mji LfcWffil-f V-t- h <n%, 1 ffl^ffi fc ffiSf^ 

#fcBtTV^|,ltl^[6]3dt^«fcSr*L. KMtUSrm^ 
gf^E^tfc^TH^Wt+^tc^tAit^itSJ: d 
I. J: o izK^X^&gteimtti-Z £ fc £#®fc1-£ 
[00343 6 . ft**|6)«glC*l?5r^^Brffltt5{t 

yir- h <^)W^a<o±»K«<oS^fcT»E*o 

»^fc <oia^ 93E*> oasiB^iiwarfteHfciiK 

[003 5 3 7. MWW5n»It:*»LTV^5*ttffl5 

tsKt* 1 ?mfflsst/s 2 «.«iuusKf rt« t w l 
mw-m^T^mm^m^mmz^-tiiMmm 

lfcfEK<J577-<X. 

[ 0 0 3 6 3 8 . K-T >"9"- h*JtA*uK^ v hti^-A 
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[00 37] 9. JJB©«5CfE»^7 74XfciJSR 

[@2] hi tc*$*i*:fljBH hnmwmx'b 
&. 

[03 ] 01 fc*5*ifcflJHH f*- KVFiEHT* 
[04 ] 0 1 K*SitfcflJHM htf)IEffiBT* 

s. 

[05301 tzmtitiWiM yv-ht>&mvh 
s. 

[ 0 6 ] 0 1 - 5 (c*Siut fljffl>f X*- h *>TR 0 ft»t 

[07 3 H6tSSnfc75^^t=*JV^rfl6ffl5*i4* 

[081 06t^$il^7 7^XtIRO#tt^iirv^ 
1:&<0«VI I I -VI I Ifcffl-aTKfeil/SH3C* 

[09 ] H8fc*3*ifcBil I X*)Jfcfc0-C*4. 
lb WJ^yt-h 

m2fflj^«E 
HI Wis 

10b WMT-Ma. 1 bOfl-JVWl 



1 

la, 
2 
4 
6 
8 

1 0 

10a. 
J) 
1 2 



1 4 JEffi^Jfflgfrfr 

14a, 14b tJJUM y-f— h 1 a, lbtf>flUBtt«7 

1 6 

17 ®HfflgP«B60±a5Eli 

18 mW»«B6*>TWK* 
2 0 TSBE*$1 8<7>figfcft 

2 2 T%&.m8cr)imft 

2 4 J&2PJgBflM8<D±S5E$ 

2 6 m 2 mum® 8 cot^e^ 

2 8 ±&EJ&2 4<a9m# 

2 9 ±»K«2 4tf>aaWJ' 

3 0 T&<m2 6cr>mm 
3 2 TSflE$2 6<7)f&gfcfr 

3 8 m^frvmm® 
40 ^yrfctft 

4 2 ^yrfct; 

5 0 XM*il>V- 

5 2 XM*>]s?- 5 o co&firfamm 

54, 54 a, 54 b -f yf- hglfAfttf 7" -y h 

5 5 Ift*;Pr-5 0tO|fiSa5 

5 6 W> 

5 7 >f V-t- bgtt XtlX* -y h 5 4 Offlfl 



®23j 



58 

60,6 1 
62 
64 
65 
67, 
69 
70 
72 
74 



68 



yA5 6«^f- 
^T-5 8i7)ffla5«ffi 
v-i>,5 6c7)'<.-X±a5*ffl 

vA5 6C0*> ? LU##Jt 
^6 4<7)tgttEi£ 




[03] 




10 .2 



/T 






/ 






J 












10 
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[17] 



56 




(72) mm 4y1- *£4? 



CO 
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o 

o 



